Life-long effects of perinatal asphyxia on stress-induced proteins and dynamin 1 in rat brain.
In previous work, we have shown that perinatal asphyxia (PA) in the rat leads to life-long neurotransmitter deficits and impairment of cognitive functions and behavior. This observation made us examine protein expression in hippocampus of rats with PA at the end of the life span. We applied a well-documented and characterized animal model of PA. Pups, normoxic and asphyxiated for 20 min, were brought up until the age of 24 months and then were sacrificed. Hippocampal tissue was dissected from the brains, and proteins were run on two-dimensional gel electrophoresis with in-gel digestion and subsequent identification of proteins by MALDI-TOF followed by quantification of protein spots by specific software. In hippocampus of rats with PA, the stress proteins protein disulfide isomerase A3 precursor and stress-induced phosphoprotein-1 were significantly increased, whereas the microtubule-associated protein dynamin-1 was significantly reduced. Increased stress protein levels may represent long-term effects of PA or, alternatively, could reflect conditioning of the stress protein machinery known to occur as a neuroprotective principle following hypoxic-ischemic conditions. Decreased dynamin-1 levels may be considered as a long-term effect on the exocytotic system possibly reflecting or leading to impaired neuronal transport and vesicle-trafficking in PA of the rat of advanced age.